Back ground: Schizo phre nia has been as so ci ated with sev eral health con cerns and risks. Over all mor tal ity among persons with schizo phre nia has been shown to be about twice that of the gen eral pop u la tion. There is grow ing con cern that per sons with schizo phre nia may also be at risk for be ing over weight or obese, com pared with the gen eral pop u la tion. To ex am ine this pos si bil ity, the au thor com pared the dis tri bu tion of body mass in dex val ues (BMI = kg / m 2 ) in peo ple with schizo phre nia with that of the Ca na dian pop u la tion as a whole. Method: Weights and heights were ob tained for 183 pa tients re ceiv ing treat ment in a hos pi tal-based pro gram for persons with schizo phre nia. These BMI val ues were com pared with the re sults of Sta tis tics Can a da's 1996-1997 Na tional Pop u la tion Health Sur vey (NPHS), which pro vided av er age BMI val ues for the gen eral pop u l a tion. Re sults: The av er age BMI in the study sam ple was 29.02, with the av er age for men be ing 28.49 (range 15.55 to 49.22, SD 6.25) and the av er age for women, 30.02 (range 19.30 to 45.71, SD 6.45). This is com pared with the NPHS av er age BMI of 26.3 for men and 24.3 for women. The prev a lence of obe sity (BMI >30) in the sam ple was 42.08%, 3.5 times that of the Ca na dian av er age of 12% and 2.8 times that of the 15% prev a lence in Man i toba. In this sam ple, 26.78% had a BMI in the ac cept able range, in con trast to the 48% of those in the NPHS who had a weight ap pro pri ate to their height. Con clu sions: This anal y sis pro vides ev i dence that the BMI dis tri bu tion of the sam ple pop u la tion is dif fer ent from that of the na tional pop u la tion as rep re sented in the NPHS data. The data in di cate that pa tients with schizo phre nia are sig nifi cantly heavier than the gen eral pop u la tion. Key Words: body mass index, BMI, obesity, schizophrenia S chizo phre nia has been as so ci ated with sev eral health concerns and risks. Per sons with schizo phre nia are more likely to smoke (1), to abuse al co hol and street drugs (2), and to suf fer with un treated med i cal prob lems (3). More over, they have a much higher risk of sui cide than does the gen eral pop u la tion (4). Per sons with schizo phre nia have been found to have an in creased risk of dy ing from car dio vas cu lar ill ness, with some re search ers find ing a near dou bling in ex cess mortal ity from this cause (5). Over all mor tal ity in per sons with schizo phre nia has been shown to be about twice that of the gen eral pop u la tion (5). In an ex ten sive re view of the mor tal ity lit er a ture, Har ris and Barraclough re port an in creased risk of nat u ral and un nat u ral (sui cide and other vi o lent causes) deaths (6). Deaths from in fec tious dis ease, en do crine, men tal, cir cu la tory, re spi ra tory, di ges tive, and gen i to uri nary sys tem dis or ders all were sig nif i cantly in creased in per sons with schizo phre nia, com pared with the gen eral pop u la tion (6). In ad di tion, per sons with schizo phre nia are of ten caught in the low est so cio eco nomic level. Winkleby and oth ers com ment that "One of the stron gest and most con sis tent pre dic tors of a per son's mor bid ity and mor tal ity ex pe ri ence is that per son's so cio eco nomic sta tus. This find ing per sists across all diseases with few ex cep tions, con tin ues through out the life span, and ex tends across nu mer ous risk fac tors for dis ease" (7).
S chizo phre nia has been as so ci ated with sev eral health concerns and risks. Per sons with schizo phre nia are more likely to smoke (1) , to abuse al co hol and street drugs (2) , and to suf fer with un treated med i cal prob lems (3) . More over, they have a much higher risk of sui cide than does the gen eral pop u la tion (4) . Per sons with schizo phre nia have been found to have an in creased risk of dy ing from car dio vas cu lar ill ness, with some re search ers find ing a near dou bling in ex cess mortal ity from this cause (5) . Over all mor tal ity in per sons with schizo phre nia has been shown to be about twice that of the gen eral pop u la tion (5) . In an ex ten sive re view of the mor tal ity lit er a ture, Har ris and Barraclough re port an in creased risk of nat u ral and un nat u ral (sui cide and other vi o lent causes) deaths (6) . Deaths from in fec tious dis ease, en do crine, men tal, cir cu la tory, re spi ra tory, di ges tive, and gen i to uri nary sys tem dis or ders all were sig nif i cantly in creased in per sons with schizo phre nia, com pared with the gen eral pop u la tion (6) . In ad di tion, per sons with schizo phre nia are of ten caught in the low est so cio eco nomic level. Winkleby and oth ers com ment that "One of the stron gest and most con sis tent pre dic tors of a per son's mor bid ity and mor tal ity ex pe ri ence is that per son's so cio eco nomic sta tus. This find ing per sists across all diseases with few ex cep tions, con tin ues through out the life span, and ex tends across nu mer ous risk fac tors for dis ease" (7).
There is grow ing rec og ni tion that per sons with schizo phre nia may also face an in creased risk of car ry ing ex cess weight, com pared with the gen eral pop u la tion. The cost of obe sity, as with the cost of schizo phre nia, is con sid er able. In Can ada, the to tal di rect costs of obe sity in 1997 were es ti mated to be over $1.8 bil lion (8) , pri mar ily due to hy per ten sion, type II di a betes, and cor o nary ar tery dis ease (9) . Con ven tional and second-gen er a tion antipsychotic med i ca tions have been as so ci ated with weight gain (10) . Life style and ill ness-re lated fac tors, such as lack of mo ti va tion and pov erty, may also contrib ute to this prob lem. The body mass in dex (BMI), also known as the Quetelet index, has been widely used for clin i cal and epidemiologic purposes. BMI is cal cu lated by di vid ing weight in ki lo grams by height in metres squared. The use of the BMI has lim i ta tions be cause it does not dis tin guish be tween fat and lean mass and is gen er ally not ad justed for age or sex. While hydrodensitometry and dual-en ergy X-ray ab sorp tion may In their as sess ment of BMI and mor tal ity, Calle and oth ers found that the op ti mal BMI for lon gev ity falls be tween 20.5 and 24.9 for men and women of all ages (9). They com ment that, "These data of fer sup port for the use of a sin gle rec om mended range of body weight through out life." Man son and oth ers, in follow ing a large group of women in the Nurses' Health Study, found body weight and mor tality from all causes to be di rectly re lated. Further, they found that an in crease in weight of 10 kg or more af ter age 18 years was as so ciated with in creased mor tal ity in midlife (11) .
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Pre vi ous re ports ex am in ing BMI val ues in per sons with schizo phre nia have been lim ited by such fac tors as sin gle-sex sam ples, self-reported di ag no ses, or self-re ported weight and height data, rather than cli ni cian-mea sured infor ma tion and sam ples with pa tients in volved in clin i cal tri als of med i ca tions or other in terven tions. While some in ves ti ga tors con sider self-re ported height and weight to be ac cu rate, oth ers have ob served that self-re port data under es ti mate obe sity by about 10% (12) . There are few re ports of un re stricted sam ples of patients with schizo phre nia. Allison and oth ers, us ing Na tional Health In ter view Sur vey data from the US, con cluded that men with schizophre nia had mean BMIs sim i lar to those of men with out schizo phre nia, while women with schizo phre nia were found to have sig nif i cantly higher BMIs on av er age (13).
Method
To com pare the weights of this pop u la tion with those of the gen eral pop u la tion, weights and heights were ob tained for 183 pa tients re ceiving treat ment in the Schizo phre nia Treat ment and Ed u ca tion Pro gram (STEP), a clin i cal program op er at ing out of a uni ver sity teach ing hos pi tal. Dur ing the 3-month pe riod of May 1-July 31, 2000, height and weight data were ob tained for all pa tients at tend ing STEP. All pa tients in the dataset had di ag no ses of schizophreniform dis or der, schizo phre nia, schizoaffective dis or der, de lu sional dis or der, or psy chotic illness not oth er wise spec i fied (NOS). All mea sure ments were taken by a nurse or phy si cian.
BMI val ues for all pa tients were de ter mined and com pared with the re sults of the 1996-1997 Na tional Pop u la tion Health Sur vey (NPHS) of 50 347 Ca na dian re spon dents be tween age 20 and 64 years (14) as well the val ues for Man i toba re ported therein.
In for ma tion on high est level of ed u ca tion achieved and primary in come source are col lected rou tinely for all pa tients in STEP, and this anal y sis used the most re cent en tries.
To com pare the find ings in the study pop u la tion with those reported in the NPHS, the in ter na tional stan dard en dorsed by the World Health Or ga ni za tion (WHO) and the US Na tional In sti tutes of Health was used. The BMI cat e go ries are as follows: 18.5 or less (un der weight), 18.6 to 24.9 (ac cept able weight), 25.0 to 29.9 (over weight), and 30.0 and more (obese). These val ues dif fer some what from the Ca na dian stan dard: less than 20.0 (un der weight), 20.0 to 24.9 (ac ceptable weight), 25.0 to 27.0 (some ex cess weight), and more than 27.0 (over weight). BMI was cal cu lated for peo ple between ages 20 and 64 years and ex cludes preg nant women.
Com par i sons were made by sex and age, with group ings follow ing those used in the NPHS. To de ter mine whether the BMI dis tri bu tions of STEP pa tients were con sis tent with those of the gen eral pop u la tion, a good ness-of-fit anal y sis was per formed us ing StatXact4 for Win dows sta tis ti cal software (15) . While the con ven tional Pearson's chi-square test might be used for this pur pose, it loses va lid ity when the sample size is small and when more than 20% of ex pected counts are less than 5, as found in this sam ple. Mehta and Patel have de rived a col lec tion of ex act chi-square tests for such cat e gori cal data (16) . The re sult ing sta tis tic mea sures the dis crepancy be tween the BMI dis tri bu tion of STEP pa tients and the BMI dis tri bu tion of the gen eral pop u la tion: the larger the chi-square value, the greater the dis crep ancy. To de ter mine the thresh old level for the chi-square val ues, the P-value of the ob served test sta tis tic was cal cu lated. When the P-value is less than 0.05, the null hy poth e sis (no dif fer ence be tween the sam ple and the ref er ent NPHS pop u la tion) is re jected.
Results
Weights and heights were gath ered for 120 men and 63 women. Av er age age over all was 39.6 years (range 20.2 to 64.1, SD 11.5), with an av er age for men of 37.5 years (range 20.2 to 59.9, SD 11.0) and 43.7 years (range 22.6 to 64.1, SD 11.8) for women. The av er age BMI in the study sam ple was 29.0, with the av er age for men in this sam ple be ing 28.5 (range 15.5 to 49.2, SD 6.25), and for women, 30.0 (range 19.3 to 45.7, SD 6.45). The NPHS found an av er age BMI of 26.3 for men and 24.3 for women (Fig ures 1, 2, and 3 ).
With 3 ex cep tions, anal y sis of the BMI dis tri bu tion strat i fied by age and sex (Ta bles 1 and 2) and us ing ex act chi-square tests pro vided strong ev i dence that the BMI dis tri bu tions of the sam ples are dif fer ent from those of the na tional pop u lation as rep re sented in the NPHS data. The first ex cep tion concerns women aged 20 to 24 years. There was only 1 sub ject in this cat e gory and the sam ple size is there fore not suf fi cient to al low com par i son. The sec ond ex cep tion con cerns men aged 25 to 34 years: in this group the P-value on the ex act test is 0.057, which could be re garded as bor der line sig nif i cant. Group 3 con cerns women aged 55 to 64 years. The ex act P-value in this group was 0.336, which sug gests this subgroup does not dif fer sig nif i cantly from the cor re spond ing NPHS ref er ence group.
The data were also an a lyzed to de ter mine whether there was an as so ci a tion be tween BMI and ed u ca tion (Ta bles 3 and 5). The NPHS found that as ed u ca tional level in creased, the percent age of those clas si fied as hav ing an ac cept able BMI increased, and the pro por tion of those classed as over weight or obese tended to de cline. The cur rent study found no as so ci ation be tween BMI and ed u ca tion.
The NPHS found that obe sity tended to be more com mon among peo ple in lower-in come house holds, but it also found that the prev a lence of over weight in di vid u als tended to rise with in come. The mea sure used in this sam ple, that of Primary In come Source (Ta ble 4), does not give a di rect mea sure of in come level. More than 79% of STEP pa tients, how ever, had so cial as sis tance as their prime source of in come and can be pre sumed to be liv ing sig nif i cantly be low the pov erty line.
No as so ci a tion was found be tween BMI and Pri mary In come Source in this sam ple (Ta ble 4).
Discussion
Re sults from this sam ple in di cate a sig nif i cant dif fer ence between the av er age BMI in those sur veyed and that of the general pop u la tion. Men had an av er age BMI fall ing just be low the thresh old for obe sity, while the av er age BMI for women was just above this thresh old. In the study sam ple, 26.78% had BMIs in the ac cept able range, com pared with the 48% of Ca na di ans and 43% of Manitobans who had a weight ap propri ate to their height (Fig ure 1) .
The prev a lence of obe sity (BMI > 30) in this sam ple was 42.1%, 3.5 times that of the Ca na dian av er age of 12% and 2.8 times that of Man i toba's 15% prev a lence. A 10% in crease in the NPHS fig ures, to ad just for pos si ble bias of self-re port data, yields a fre quency of obe sity (BMI > 30) of 13.2% for Can ada and 16.5% for Man i toba. The fre quency in the study sam ple was 3.2 times this ad justed value for Can ada and 2.6 times the ad justed value for Man i toba.
Of the 77 per sons (28 women, 49 men) in the sam ple clas sified as obese (BMI > 30), 9 in di vid u als (4 women, 5 men), or 11.7%, would be cat e go rized as mor bidly obese (BMI > 40), which is strongly as so ci ated with pre ma ture death (17).
The av er age BMI for women in this sam ple was 30.02, just fall ing into the obese cat e gory. This may in di cate that women with schizo phre nia are par tic u larly vul ner a ble to de vel op ing obe sity. In con trast, no women in any age group fell in the under weight cat e gory.
Per sons with schizo phre nia are at risk for a num ber of health con cerns, in clud ing obe sity. The long-term health con sequences of this high fre quency of obe sity are un clear. While sui cide re mains a ma jor cause of pre ma ture death in per sons with schizo phre nia, these deaths oc cur pri mar ily in a youn ger age group and in the first few years of ill ness. Obe sity and its long-term con se quences may have a sig nif i cant im pact on mor bid ity and mor tal ity later in the age spec trum. The rel ative risk of di a be tes, hy per cho les ter ol emia, car diac dis ease, and pos si bly, other ef fects re mains un known.
This study did not cor re late spe cific antipsychotic use with weight gain. A re view of antipsychotic use in the pro gram for the pe riod 1995 to 1999 (un pub lished) re vealed that 53% of pa tients had re ceived 2 or more antipsychotics, some times requir ing 2 or more agents si mul ta neously. Con founding this is the ad junc tive use of mood sta bi liz ers and an ti de pres sants in some pa tients, which may, in de pend ently or additively, contrib ute to weight gain. By con trast, al though clin i cal tri als include only a se lect sam ple, they con trol for the above-noted vari ables and thus pro vide clearer data re gard ing the rel a tive fre quency and mag ni tude of weight gain caused by spe cific agents.
The study data in di cate that pa tients with schizo phre nia are sig nif i cantly heavier than the gen eral pop u la tion. These results ap pear to be con sis tent in nearly all groups, all ages, and both sexes. In ex trap o lat ing these data to the over all pop u lation with schizo phre nia, how ever, it should be borne in mind that this pa tient group does not con sti tute a ran dom sam ple.
While weight gain is com mon, its psy cho log i cal ef fects are not well un der stood. Rumpel and oth ers, for ex am ple, found
